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Abstract 

Background: The burden of fevers remains enormous in sub-Saliaran Africa. Wliile several efforts at reducing tine 
burden of fevers liave been made at the macro level, the relationship between socioeconomic status and fever 
prevalence has been inconclusive at the household and individual levels. The purpose of this study was to examine 
how individual and household socioeconomic status influences the prevalence of fever among children under age 
five in four sub-Saharan African countries. 

Methods: The study used data from the 2008 Demographic and Health Survey (DHS) from Ghana, Nigeria, Kenya 
and Sierra Leone with a total of 38,990 children below age five. A multi-level random effects logistic model was 
fitted to examine the socioeconomic factors that influence the prevalence of fever in the two weeks preceding the 
survey. Data from the four countries were also combined to estimate this relationship, after country-specific analysis. 

Results: The results show that children from wealthier households reported lower prevalence of fever in Ghana, 
Nigeria and Kenya. Result from the combined dataset shows that children from wealthier households were less likely to 
report fever. In general, vaccination against fever-related diseases and the use of improved toilet facility reduces fever 
prevalence. The use of bed nets by children and mothers did not show consistent relationship across the countries. 

Conclusion: Poverty does not only influence prevalence of fever at the macro level as shown in other studies but also 
the individual and household levels. Policies directed towards preventing childhood fevers should take a close account 
of issues of poverty alleviation. There is also the need to ensure that prevention and treatment mechanisms directed 
towards fever related diseases (such as malaria, pneumonia, measles, diarrhoea, polio, tuberculosis etc.) are accessible 
and effectively used. 
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Background 

In sub-Saharan Africa (SSA), fever remains a major pub- 
lic health problem. Fever is a symptom of diseases espe- 
cially predominant among children under age five [1]. 
Such diseases include malaria, diarrhoea, pneumonia, 
measles, polio and tuberculosis, to mention a few. These 
diseases are main contributors to deaths among children 
under age five in the sub-Saharan African region [2-4]. 
The World Health Organization's (WHO) report on in- 
fectious diseases posits that these diseases cause most of 
the deaths from infectious diseases [5]. 
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The burden of fever is reflected in the burden of dis- 
eases with fever as a major symptom as mentioned above. 
Black et al. [6] estimate that infectious diseases caused 
68% out of all deaths among children under age five. 
Pneumonia contributed about 18% of infectious deaths 
followed by Diarrhoea (15%), Malaria (8%) and Measles 
(1%) [6]. Table 1 shows estimated numbers of deaths by 
cause in children under age five in Ghana, Nigeria, Kenya 
and Sierra Leone. The table suggests that fever related dis- 
eases have enormous mortality burden in SSA. 

There are effective medicines and control strategies to 
reduce the prevalence of fever, especially among children 
and the WHO has made several efforts to ensure effect- 
ive treatment of fever-related diseases [2,5]. However, 
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Table 1 Estimated numbers of deaths by cause in 



children under age five 



Country 


Diarrhoea 


Measles 


Malaria 


Pneumonia 


Ghana 


5193 


1115 


14365 


5712 


Kenya 


38802 


1568 


20666 


30406 


Nigeria 


201368 


707 


217357 


177212 


Sierra Leone 


8904 


2027 


5520 


8444 



Source: Adapted from Black et al (2010). 



the impact of these strategies in developing regions is 
typically very little or not present at all. This can be 
attributed to lack of funding to implement strategies, 
lack of government commitment and poor health care 
systems [5]. While these macro level factors may be 
genuine, a critical understanding of the factors that in- 
fluence fever prevalence at the micro level will be im- 
portant for policy intervention. 

The socioeconomic status and fever nexus is multifa- 
ceted and complicated. However, a comprehensive ana- 
lysis of this relationship across individual characteristics 
has received little attention [7]. Some empirical evidence 
shows that better socioeconomic status relates to lower 
incidence of fever compared to worse-off socioeconomic 
status [8-11]. On the contrary, a reverse relationship be- 
tween socioeconomic status and fever prevalence have 
been established by other studies [12]. Nonvignon et al. 
[13] show that, at the individual level, socioeconomic 
status influences fever prevalence through treatment 
choices, as the wealthy are more likely to seek early and 
effective treatment relative to the poor. 

While the burden of fever in poor countries and regions 
has been well researched with unanimous conclusions, 
the specific socioeconomic relationship that exists at the 
individual level has been inconclusive [9,14,15]. The pur- 
pose of the current study is, therefore, to examine the re- 
lationship between socioeconomic status (i.e. wealth 
status) and the prevalence of fever in children under age 
five across selected countries in sub-Saharan Africa. 

Methods 

Data 

Data on children under age five from the 2008 Demo- 
graphic and Health Survey (DHS) from four sub-Sahara 
African countries (i.e. Ghana, Nigeria, Kenya and Sierra 
Leone) were used for the study. The sample includes a 
total of 2,794 children under age five in Ghana, 25,447 
in Nigeria, 5,706 in Kenya and 5,043 in Sierra Leone 
[16-19]. The selection of countries was based on the 
availability of DHS data for the year 2008 which also 
allowed for easy data pooling. Moreover, in these 
regions, fevers are major symptoms of such diseases as 
malaria, pneumonia, measles and diarrhoea which are 
major health concerns as shown in table 1 [1,3,20]. 



The DHS is a nationwide household-based survey 
implemented in a representative probability sample. The 
sample design was at two stages; first, sample points or 
clusters were selected from a master sampling frame 
(constructed from a national population and housing 
census). The clusters were selected using systematic 
sampling with probability proportional to size. To pro- 
vide a sampling frame for the second stage selection of 
households, a complete household listing operation was 
conducted in all the selected clusters. The second stage, 
therefore, involved a systematic sampling of households 
listed in each cluster. This was to ensure adequate num- 
bers of completed individual interviews to provide esti- 
mates for key indicators with precision. [21-24]. 

Variables and outcome of interest 

Reported prevalence of fever in children under age five 
during the two weeks preceding the survey was used as 
the outcome variable. The variable is a dummy which 
takes on the value of 1, if a child had fever and 0, other- 
wise. The two-week period reduces possible recall bias 
that may arise. However, the measure was self reported, 
hence, likely to contain some bias [25,26] . 

The main explanatory variable of interest was the 
household socioeconomic status which was measured by 
the wealth index quintUe computed from household asset 
index. The index was computed from household data on 
ownership of consumer goods and characteristics of 
dwelling place including socioeconomic assets such as car, 
television, radio, gas cooker, electricity etc.. Each of these 
assets were assigned weights (factor score) which were 
then standardized to generate the index [7]. The wealth 
index quintiles were the most appropriate measure of 
household socioeconomic status in the DHS dataset. 

Other explanatory variables used in the study include 
specific age of child, sex, use of bed nets, availability of 
improved source of drinking water and toilet facility and 
health insurance coverage. Vaccination against Polio, 
Measles and Tuberculosis were also included in the 
model. Dummy variables for each of these diseases were 
included and took the value of 1 if the child is vacci- 
nated against the particular disease or 0 otherwise. With 
the exception of age of child which was continues, sex, 
use of bed nets, availability of improved source of drink- 
ing water and toilet facility and health insurance cover- 
age were also represented as dummy variables with the 
value of 1 if the response was yes and 0 otherwise. The 
relationship between socioeconomic status and the 
prevalence of fever was expected to be negative. That is, 
children from wealthier households were expected to 
have lower fever prevalence relative to children from 
poorer households. Similar results were expected for all 
countries included in the survey. 
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Estimation process 

The dependent variable was a binary response variable 
which takes on the value of 1 if a child was reported to 
have fever and 0 otherwise, hence, a logistic model was 
used to examine the effects of socioeconomic status on 
the incidence of fever among children under age five. 

Following Yusuf [7], a random effect logistic model was 
fitted with both fixed effects and random effects included. 
The significance of this is that, it allows accounting for 
the nested nature of the data: children under age five 
nested within regions/clusters. All the four countries 
included in the study have geopolitical zones with each of 
these zones having peculiar idiosyncratic characteristics 
which include the prevalence of fever. Hence accounting 
for these variations in the model was important. 

Such multi-level analysis makes it possible to consider 
which cluster/region a child belongs to in estimating the 
relationship between independent and dependent vari- 
ables. Using the GLLAMM routine in STATA, the cor- 
relation between children from the same cluster or 
region arises from their sharing specific but unobserved 
properties of the respective regions. The following ran- 
dom effect logistic regression model for the data was 
employed: 

Logit/?(jy = l\xii, ^i) = ^ij^ + 

Where |3 represents a vector of fixed effects and Ui 
represents a random effect. The random effect variable 
has a mean of zero and constant variance. It is also an es- 
timation of the variance across all of the regions involved 
in the study. The larger the variance, the more dependent 
is the outcome of interest on the region. Similarly, smaller 
variance implies that variations in the outcome of interest 
may only be explained by the measured characteristics. 

The value of Ui shows the mutual dependence that 
exists in responses from the same regions. This is to say 
that the correlation between children from the same 
regions is completely explained by them having been 
observed in the same regions. The variance measures 
the degree of heterogeneity in the probability of experi- 
encing fever that cannot be explained by the classifica- 
tion of whether a child has fever or not. 

Such dependences are well described by the intra-class 
correlation coefficient (ICC) which measures the extent to 
which individuals within the same group are more similar 
to each other than individuals in different groups. The fol- 
lowing formula was used in calculating the ICC (A.): 



Where 6 is the estimated variance and it = 3.142. 



The GLLAMM approach fits generalized linear mod- 
els, a class of regression models for univariate responses 
with density from an exponential family. Using STATA 
the logistic regression model was specified from the fam- 
ily of generalized linear model with the logit link and bi- 
nomial distribution using the link ( ) and family ( ) 
options. The i(region) option was included to account 
for the desired within region correlation matrix [7,27]. 
While the GLLAMM approach was used for the 
country-specific analysis, a normal logistic model was 
fitted for the combined country data. 

Results 

Descriptive statistics 

Table 2 shows that Nigeria had the lowest fever preva- 
lence of about 16%, followed by Ghana with about 20% 
and Kenya, 25%. Sierra Leone had the highest prevalence 
of fever among children under age five (26%), marginally 
higher than that of Kenya. In the combined sample, 
fever prevalence was about 19%. 

In Ghana, 12% of the respondents interviewed were in 
the highest wealth index quintile while about 32% were 
in the lowest quintile. Similarly, 14% of respondents in 
Nigeria were in the highest quintile relative to about 
26% in the lowest quintiles. In Kenya, about 21% and 
29% of respondents were in the richest and poorest 
wealth index quintiles, respectively. Sierra Leone had ap- 
proximately 18% of respondents in the richest wealth 
quintile and about 22% in the poorest quintile. About 
15% of households in the combined sample made up the 
highest wealth quintile relative to 26% in the lowest 
quintile (Table 2). 

Further, between 74% and 75% of households in 
Ghana, Nigeria and Kenya had bed nets compared to 
49% in Sierra Leone. However, the numbers of children 
under five who actually slept under bed nets were 15% 
(Nigeria), 38% (Sierra Leone), 50% (Ghana) and 62% 
(Kenya). Bed net possession in the combined sample was 
39% (Table 2). 

Determinants of childhood fever 

The results show that, relative to the lowest wealth index 
quintile, children in the highest quintile were less likely 
to report fever in Ghana with an odds ratio (OR) of 0.62. 
A similar result was found for Nigeria (OR = 0.87) and 
Kenya (OR =1.4). In the case of Sierra Leone, the rela- 
tionship between wealth index quintiles and fever preva- 
lence did not show statistical significance. The combined 
sample shows that children from the highest quintile 
were less likely to report fever (OR = 0.6) (Table 3). 

Whilst children whose mothers slept under bed nets 
were less likely to report fever in Ghana (OR = 0.66), 
Kenya (OR = 0.71) and Sierra Leone (OR = 0.81), the re- 
verse was established in Nigeria but the relationship was 
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Table 2 Descriptive statistics 



Characteristics 


Ghana 


Nigeria 


Kenya 


Sierra leone 


All countries 


Fever occurrence in child <5 yrs 


551 (19.96) 


3965 (15.86) 


1 385 (24.52) 


1271 (26.56) 


7172 (18.79) 


Wealth index 


poorest 


901 (32.25) 


6602 (25.94) 


1558 (29.23) 


1090 (21.51) 


10251 (26.32) 


poorer 


621(22.23) 


5994(2355) 


1007 (17.55) 


970 (19.35) 


8598 (22.05) 


middle 


466 (16.68) 


4973 (1 9.54) 


912 (15.98) 


1 043 (20.58) 


7394 (18.95) 


richer 


470 (16.82) 


4318 (16.97)) 


938 (16.44) 


1030 (20.42) 


5755 (17.33) 


richest 


336 (12.03) 


3560 (13.99) 


1181 (20.70) 


904 (17.93) 


5981 (15.34) 


Child age 


1.9187 


1 .9205 


1 .9439 


1.8192 


1.9107 


Child sex 


Male 


1420 (50.82) 


1 2873 (5059) 


2923 (51.23) 


2552 (50.50) 


1 9758 (50.70) 


Female 


1374 (49.18) 


12574 (4941) 


2783 (48.77) 


2491 (49.40) 


1 9222 (49.30 


Household posses bed nets 


2059 (73.69) 


6327 (75.11) 


4335 (75.99) 


2490 (49.44) 


15212 (39.05) 


Child <5 yrs slept under bed net 


1386 (50.71) 


3715 (15.01) 


3473 (62.08) 


1870 (38.37) 


10475 (27.45) 


Mother slept under bed net 


1337 (47.85) 


3381 (13.29) 


3350 (58.71) 


1908 (37.83) 


9975 (25.59) 


Type of bed net 


Treated 


804 (29.90) 


1 389 (5.69) 


2854 (52.19) 


1405 (3041) 


5463 (17.37) 


Untreated 


417 (1551) 


1 730 (7.09) 


217 (3.95) 


1 1 3 (2.44) 


2477 (6.55) 


None 


1457 (54.59) 


21292 (87.22) 


2407 (43.85) 


3105 (57.15) 


28272 (75.98) 


Health insurance 


1130(4052) 


327 (1.29) 


288(5.05) 


89 (1.78) 


1 834 (473) 


Educational attainment 


None 


1 046 (37.48) 


12552 (49.33) 


1220 (21.38) 


3709 (73.55) 


1 8527 (4752) 


Primary 


669 (23.97) 


5831 (22.91) 


3208 (56.22) 


652 (12.93) 


10350 (2657) 


Secondary 


1012 (36.26) 


5785 (22.73) 


963 (16.88) 


613 (12.15) 


8373 (21.48) 


Tertiary and above 


64 (2.29) 


1 279 (5.03) 


315 (552) 


59 (1.37) 


1 727 (443) 


Place of Residence 


Rural 


1861 (66.61) 


18457 (7257) 


4320 (75.71) 


3353 (66.49) 


28001 (71.82) 


Urban 


933 (33.39) 


5980 (2743) 


1 385 (2429) 


1690 (3351) 


10989 (28.18) 



not statistically significant (Table 3). Children under five 
who slept under bed nets were more likely to report 
fever in Ghana (OR = 1.38), Kenya (OR = 1.32) and Sierra 
Leone (OR = 1.23). In the case of Nigeria, children under 
five who slept under bed nets were less likely to report 
fever (OR = 0.81). Moreover, the combined sample sug- 
gest that the use of bed nets by children under five sig- 
nificantly reduces their chances of reporting fever 
(OR = 0.80) (Table 3). 

While the availability of improved water source and 
toilet facility did not show any statistical significance in 
Ghana and Sierra Leone, children from households with 
improved toilet facility were less likely to report fever in 
Kenya (OR = 0.59). The combined sample suggest that 
the use of improved toilet facility relates with higher 
prevalence of fever (OR =1.28). A similar relationship 
was established in the case of Nigeria. The availability of 
improved water source was not significant across all 
countries and in the combined sample (Table 3). 

Vaccination against Tuberculosis (BCG) significantly 
reduces fever prevalence in Ghana (OR = 0.63), Kenya 



(OR = 0.64) and Sierra Leone (OR = 0.47). While vaccin- 
ation against Measles was significant in Nigeria (OR = 
0.76) and Sierra Leone (OR = 0.75), Vaccination against 
Polio was only significant in Nigeria (OR = 0.77) 
(Table 3). 

The estimated between-region variance was 0.05 for 
Ghana (SE = 0.03; ICC = 0.01), 0.25 for Nigeria (SE=0.06; 
ICC=0.07), 0.11 for Kenya (SE = 0.06; ICC = 0.03) and 
0.22 for Sierra Leone (SE = 0.09; ICC = 0.06) (Table 3). 

Discussions 

Generally, the results suggest that children in the highest 
wealth index quintile were less likely to report fever rela- 
tive to children in the lowest quintile. This relationship 
was significant and consistent across all the countries 
with the exception of Sierra Leone which did not show 
any statistical significance. The result was also confirmed 
by the combined sample. This finding implies that pov- 
erty plays a critical role in the prevalence of fever in 
developing regions such as sub-Saharan Africa. This re- 
lationship is confirmed by other studies [28-31]. For 
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Table 3 Multi-level logistic model analysis for determinants of fever among children under age five 



Variable 


Ghana 


Nigeria 


Kenya 


Sierra leon 


All countries 


Wealth index 


Poorer 


1.09 


1 .09** 


0.88 


0.97 


0.95 




(0.83-1 .42) 


(1.01-1.19) 


(0.72-1 .07) 


(0.80-1.14) 


(0.86-1.04) 


Middle 


1 .38** 


1.17*** 


1.19* 


1.05 


0.88** 




(1.02-1.85) 


(1 .06-1 .28) 


(0.97-1.45) 


(0.88-1.25) 


(0.79-0.98) 


Richer 


1.17 


0.96 


1 .41*** 


1.14 


0.8*** 




(0.84-1.64) 


(0.86-1.07) 


(1.15-1.74) 


(0.95-1.38) 


(0.71-0.90) 


Richest 


0.62** 


0.87* 


1 .4*** 


1.07 


0.6*** 




(0.40-0.98) 


(0.76-1 .00) 


(1.1 1-1.75) 


(0.85-1.36) 


(0.52-0.69) 


Child age 


0.66*** 


0.93** 


0.98 


1.05 


0.66*** 




(0.51-0.83) 


(0.87-1.00) 


(0.85-1.14) 


(0.92-1.19) 


(0.60-0.72) 


Child slept under bed net 


1.38* 


0.81*** 


1 .32*** 


1.23** 


0.8** 




(0.99-1 .93) 


(0.70-0.94) 


(1.07-1.63) 


(1.02-1.19) 


(0.67-0.97) 


Mother slept 


0.66** 


1.13 


0.71*** 


0.81** 


1 .23** 




(047-0.92) 


(0.97-1.31) 


(0.58-0.87) 


(0.68-0.98) 


(1.02-1.49) 


Health insurance coverage 


0.98 


1 


0.54*** 


0.72 


1.33* 




(0.80-1.19) 


(0.73-1.37) 


(0.39-0.74) 


(047-1.09) 


(0.98-1.82) 


Child sex 


1 .3*** 


1.01 


1.05 


1.06 


1 .08** 




(1.09-1.56) 


(0.96-1.08) 


(0.94-1.18) 


(0.96-1.18) 


(1.00-1.15) 


Mother's age square 1 1 1*** 1*** 1 




(1.00-1.00) 


(1.00-1.00) 


(1.00-1.00) 


(1.00-1.00) 


(1.00-1.00) 


Square root of child age 


341*** 


1.71*** 


1.13 


1 42** 


2.22*** 




(1.98-5.89) 


(1.47-1.98) 


(0.82-1 .57) 


(1.08-1.87) 


(1.88-2.63) 


Water 


1.24 


1.04 


0.97 


1.03 


1 




(0.95-1.61) 


(0.97-1.11) 


(0.85-1.11) 


(0.91-1.17) 


(0.92-1.08) 


Toilet 


1.01 


1.14*** 


0.59*** 


1 


1 .28*** 




(1.78-1.30) 


(1.06-1.22) 


(0.50-0.70) 


(0.88-1.15) 


(1.19-1.39) 


Tuberculosis vaccination 


0.63** 


0.98 


0.64*** 


047*** 


1 .22*** 




(041-0.96) 


(0.89-1.08) 


(048-0.85) 


(0.38-0.58) 


(1.11-1.35) 


Polio vaccination 


1.09 


0.77*** 


1.14 


0.99 


0.95 




(0.69-1.71) 


(0.72-0.84) 


(0.87-1 49) 


(0.81-1.21) 


(0.87-1.04) 


Measles Vaccination 


1.16 


0.76*** 


1.16 


0.75*** 


0.93 



(0.83-1.61) (0.69-0.83) (0.96-141) (0.64-0.88) (0.85-1.02) 



Variance 0.05 0.25 0.11 0.22 



Standard Deviation 


0.03 


0.06 


0.06 


0.09 


ICC 


0.01 


0.07 


0.03 


0.06 



Note: 1. 95% confidence interval are reported in parenthesis. 
2 *** ** # show significance at 1%, 5% and 10% respectively. 



instance Njau [32] found that people from better-off 
households were less likely to report episodes of fever 
than those from worse-off households. One reason that 
could account for this relationship is that wealthier 
households are better placed to provide preventive mea- 
sures to household members including children under 
age five. Additionally, in the event of fever occurrence, 
financial access to early and quality health care services 



is easier among wealthy households. Moreover, in sub- 
Saharan African countries where health care costs are 
high, poverty could be a major barrier to seeking early 
and effective treatment. 

The statistically insignificant relationship between 
wealth status and fever prevalence, in the case of Sierra 
Leone, was surprising as the rich were expected to have 
lower incidence of fever. While this relationship is 
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difficult to justify, it can be speculated that the country's 
decimated health system (due to the civil war) has made 
access to early and effective health care scarce for both 
the rich and the poor. 

In Ghana, where social health insurance has in the 
past few years provided financial access to poor house- 
holds, one would expect the relationship between the 
prevalence of fever and poverty to be a weak one. How- 
ever, it must be noted that at the time of the data collec- 
tion, the National Health Insurance Scheme (NHIS) in 
Ghana had been operational for only three years. The re- 
lationship between prevalence of fever and poverty may 
be different currently, when about 66.4% of individuals 
are registered with the NHIS [33]. 

Further, the relationship between bed net usage and 
prevalence of fever by children was not consistent across 
countries. While the relationship was positive in Ghana, 
Kenya and Sierra Leone, it was negative in Nigeria and in 
the combined sample. The latter relationship was 
expected as the use of bed net is considered to be an im- 
portant step to reducing the burden of fever in sub- 
Saharan Africa [34,35]. This finding does not conform 
with the finding by Yusuf [7] that there is no association 
between bed net use and fever prevalence among children 
under five in Nigeria. Much as the finding in the case of 
Ghana, Kenya and Sierra Leone was unexpected and diffi- 
cult to explain, factors such as the level of use of the nets 
(e.g. frequency of use and effectiveness) and whether or 
not the nets were re-treated with the appropriate insecti- 
cides may account for these findings. Krezanoski et al. 
[36] argue that households do not effectively use bed nets, 
hence, poor outcomes in terms of prevention and 
mortality. 

Nevertheless, it is worth noting that children under 
five whose mothers slept under bed nets were less likely 
to report fever in Ghana. This finding is intuitively 
appealing following the speculation that mothers who 
sleep under bed nets are expected to have good know- 
ledge and understanding of prevalence of fever. Such 
mothers can therefore be expected to easily influence 
the appropriate use of bed nets by their children. A simi- 
lar result was also found by Killeen [37] who posits that 
the relationship may be explained partially by the spatial 
effects of ITNs. 

Vaccination against Measles, Polio and Tuberculosis 
remains critical to the prevalence of fever through the 
control of these diseases. The result suggests that chil- 
dren under age five vaccinated against fever-related dis- 
eases were less likely to report fever. This relationship 
does not come as much surprise as vaccination against 
these diseases has been well embraced and practiced 
across several health systems in developing countries. 
This also shows consistency with literature that effective 
vaccination has positive effect on fever prevalence [38]. 



The study was limited by the use of a self-reported 
measure of fever which could have some bias. Also, 
while a more specific measure of welfare (i.e. household 
income and expenditure data) would be appropriate for 
a study like this, such information was not available in 
the DHS dataset. The wealth index quintile, therefore, 
was used as a proxy for socioeconomic status. The study 
is also limited by its inability to control for seasonality 
for the occurrence of malaria. Malaria is however just 
one of the numerous fever-related diseases and hence 
such seasonality effects may be minimal. The pooled re- 
gression results should be interpreted with caution due 
to the unequal sample size from the countries. 

Conclusion 

The study set out to estimate the relationship that exists 
between socioeconomic status and the prevalence of 
fever among children under five. Using data from 
Ghana, Nigeria, Kenya and Sierra Leone, the study found 
that level of poverty (wealth status) influence the preva- 
lence of fever among children under five in Africa. 

Against the backdrop that fever is a major symptom of 
malaria, pneumonia, measles, diarrhoea etc, the control 
of these diseases in sub-Saharan Africa needs to take an 
integrated form, involving poverty reduction or welfare 
improvement. In the case of malaria, while provision of 
bed nets could be a crucial step in reducing the preva- 
lence of fever, measures need to be put in place to en- 
sure that recipients actually use the nets frequently and 
effectively. Such measures include hanging the nets for 
households as is currently being done by the National 
Malaria Control Programme in Ghana and community 
based education on effective use of bed nets. 

Further, home management of fevers to reduce pneu- 
monia and malaria cases should be adopted as an im- 
portant step to the control of fevers. This is especially 
crucial in communities where access to health service is 
not available. Also intensifying vaccination campaigns in 
developing countries will go a long way to help curb the 
burden of fever through the control of its related dis- 
eases. In addition, general sanitation should be encour- 
aged, especially among children. For instance, providing 
and promoting the use of improved toilet facilities in 
deprived communities and households. These recom- 
mendations are important to bridge the gap between 
poverty and the prevalence of fever as the poor can also 
access treatment and preventive measures. 

Competing Interests 

The authors declare that they have no competing interests. 
Authors' contributions 

JN (1) and JN (2) conceived the study, undertook analysis and contributed to 
the write up of the manuscript Both authors read and approved the final 
manuscript. 



Novignon and Nonvignon BMC Research Notes 2012, 5:380 
http://www.biomedcentral.eom/1756-0500/5/380 



Page 7 of 7 



Acknowledgements 

The authors acknowledge the efforts of Measure DHS for providing data for 
use in the study. However, the views expressed in this article are those of 
the authors and do not represent the views of University of Ibadan and 

University of Ghana. 

Author details 

'Department of Economics, University of Ibadan, Ibadan, Nigeria. 
^Department of Health Policy, Planning & Management, School of Public 
Health, University of Ghana, Legon, Ghana. 

Received: 10 January 2012 Accepted: 13 July 2012 
Published: 27 July 2012 

References 

1. Nnedu NO, Rimel B, Terry C, Jalloh-Vos H, Baryon B, Bausch GD: Syndromic 
diagnosis of malaria in rural Sierra Leone and proposed additions to the 
national integrated management of childhood illness guidelines for 
fever. AmJTrop Med Hyg 2010, 82:525-528. 

2. WHO: Handbook. Integrated Management of Childhood Illness. In Book 
Handbook. Integrated Management of Childhood Illness. City: World Health 
Organization; 2005. 

3. WHO: Facts and figures: Water, sanitation and hygiene links to health. In 

Book Facts and figures: Water, sanitation and hygiene links to health. City: 
World Health Organization; 2012. 

4. Black RE, Morris SS, Bryce J: Where and why are 10 million children dying 
every year? fancet 2003, 361:2226-2234. 

5. WHO: Report on infectious diseases: removing obstacles to healthy 
development. In Book Repon on Infectious diseases: removing obstacles to 
healthy development City: World Health Organization (WHO); 1999. 

6. Black RE Cousens S, Johnson HI, Lawn JE Rudan I, Bassani DG, Jha P, 
Campbell H, Walker CE Cibulskis R, et o/: Global, regional, and national 
causes of child mortality in 2008: a systematic analysis. Lancet 2010, 
375:1969-1987. 

7. Yusuf BO, Adeoye WB, Oladepo 00, Peters HD, Bishai D: Poverty and fever 
vulnerability in Nigeria: a multilevel analysis. Malar J 2010, 9. http://www. 
malariajournal.com/content/9/1/235. 

8. Filmer D: Fever and its treatment among the more and less poor in 
Sub-Saharan Africa. In Book Fever and Its treatment among the more and 
less poor In Sub-Saharan Africa. City: Development Research Group, The 
World Bank; 2001b. 

9. Somi FM, Butler GRJ, Vahid E Njau J, Kachur SP, Abdulla S: Is there 
evidence for dual causality between malaria and socioeconomic status? 
findings from rural Tanzania. AmJTrop Med Hyg 2007, 77:1020-1027. 

10 Krefis AC, Schwarz NG, Nkrumah B, Acquah S, Loag W, Sarpong N, 
Adu-Sarkodie Y, Ranft U, May J: Principal component analysis of 
socioeconomic factors and their association with malaria in children 
from the Ashanti Region, Ghana. Malar J 2010, 9. www.malariajournal. 
com/content/9/1/201. 

11. Somi FM, Butler GRJ, Vahid E Njau DJ, Kachur SP, Abdulla S: Use of proxy 
measures in estimating socioeconomic inequalities in malaria 
prevalence. Tropical medicine and International health 2008, 1 3:354-364. 

12. Onwujekwe 0, Uzochukwu B, Dike N, Okoli C, Eze S, Chukwuogo 0: Are 
there geographic and socio-economic differences in incidence, burden 
and prevention of malaria? A study in southeast Nigeria. International 
Journal for Eguity In Health 2009, 8. www.equityhealthj.eom/content78/l/45. 

13. Nonvignon J, Aikins KSM, Chinbuah AM, Abbey M, Gyapong M, Garshong 
NAB, Fia S, Gyapong OJ: Treatment choices for fevers in children 
under-five years in a rural Ghanaian district. Malar J 2010, 9. 
www.biomedcentral.com/content/pdf/1 475-2875-9-1 88. 

14. Worrall E, Suprotik B, Hanson K: The relationship between socio-economic 
status and malaria: a review of literature. In Book The relationship between 
socio-economic status and malaria: a review of literature. City: London School 
of hygiene and tropical madlcine; 2002. 

15. Barat LM, Palmer N, Basu S, Worrall E Hanson K, Mills A: Do malaria control 
interventions reach the poor? A view through the equity lens. AmJTrop 
Med Hyg 2004 71:174-178. 

16. SSL: Sierra Leone Demographic and Health Survey Data. In Book Sierra 
Leone Demographic and Health Survey Data. City: Statistics Sierra Leone; 2008. 

17. GSS: Ghana Demographic and Health Survey Data. In Book Ghana 
Demographic and Health Survey Data. City: Ghana Statistical Service; 2008. 



18. KNBS: Kenya Demographic and Health Survey Data. In Book Kenya 
Demographic and Health Survey Data. City: Kenya national Bureau of 
Statistics; 2008:09. 

19. NPC: Nigeria Demographic and Health Survey Data. In Book Nigeria 
Demographic and Health Survey Data. City: National Population Commission; 
2008. 

20. IVAC: Pneumonia Repot Card. In Book Pneumonia Repot Card. City: 
International Vaccine Access Center (IVAC), Johns Hopkins University; 2010. 

21 . GSS: Ghana Demographic and Health Survey Report In Book Ghana 
Demographic and Health Survey Report. City: Ghana Statistical Service; 2009. 

22. KNBS: Kenya Demographic and Health Survey Report. In Book Kenya 
Demographic and Health Survey Report. City: Kenya National Bureau of 
Statistics; 201 0 

23. NPC: Nigeria Demographic and Health Survey Report. In Book Nigeria 
Demographic and Health Survey Report. City: National Population 
Commission; 2009. 

24. SSL: Sierra Leone Demographic and Health Survey Report. In Book Sierra 
Leone Demographic and Health Survey Report. City: Statistics Sierra Leone; 
2009. 

25. Wagstaff A: Poverty and health sector inequalities. Bulletin of the world 
health organization 2002, 80:97-105. 

26. Baker JL, van der Gaag J: Equity in health care and health care financing: 
evidence from five developing countries. In Equity In the finance and 
delivery of health care. Edited by van Doorslaer E Wagstaff A, Rutten F. 
Oxford: Oxford University press; 1993:357-394. 

27. Rabe-Hesketh S, Pickles A, Skrondal A: GLLAMM manual technical report. 
In Book GLLAMM manual technical report. City: King's College, University of 
London; 2001. 

28. Clarke SE Bogh C Brown RC Pinder M, Walraven GE Lindsay SW: Do 
untreated bednets protect against malaria? Transactions of the royal 
society of tropical medicine and hygiene 2001, 95:457-462. 

29. Koram KA, Bennett S, Adiamah JH, DGreenwood BM: Socio-economic risk 
factors for malaria in a peri-urban area of the Gambia. Transactions of the 
royal society of tropical medicine and hygiene 1995, 89:146-1 50. 

30. Tshikuka JG, Scott ME Gray-Donald K Kalumba ON: Multiple inffections 
with Plasmodium and helminths in communities of low and relatively 
high socio-economic status. Annals of tropical medicine and paracltology 
1996, 92:277-293. 

31 . Henry MC, Rogier C, Nzeyimana I, Assi SB, Dossou-Yovo J, Audibeth M, 
Mathonnat J, Keundjian A, Akodo E Teuscher T, Carnevale P: Inland valley 
rice production systems and malaria infection and disease in the 
savanna of Cote d'lvoire. Tropical medicine and international health 2003, 
8:449-458. 

32. Njau DJ, Goodman C, Kachur SP, Palmer N, Khatib RA, Abdulla S, Mills A, 
Bloland P: Fever treatment and household wealth: the challenge posed 
for rolling out combination therapy for malaria. Tropical medicine and 
international health 2006, 11:299-313. 

33. NHIS: National health insurance scheme summary statistics. In Book 
National health insurance scheme summary statistics. City: National Health 
Insurance Authority; 2010. 

34. Lengeler C: Insecticide-treated bed nets and curtains for preventing 
malaria. Cochrane database system review 2004, 2. www.ncbl.nlm.nlh.gov/ 
pubmed/15106149. 

35. Lengeler C, Snow RW: From efficacy to effectiveness: insecticide-treated 
bed nets in Africa. Bulletin of the world health organization 1996, 
74:325-332. 

36. Krezanoski JP, Comfort BA, Hamer HD: Effect of incentives on insecticide- 
treated bed net use in sub-Saharan Africa: a cluster randomized trial in 
Madagascar. Malar J 2010, 9. www.malariajournal.eom/content/9//l 86. 

37. Killeen GF, Smith TA, Ferguson HM, Mshinda H, Abdulla S, Lengeler C, 
Kachur SP: Preventing childhood malaria in Africa by protecting adults 
from mosquitoes with insecticide-treated nets. PLoS Med 2007, 4. 
http://wvwv.ncbi.nlm.nih.gov/pmc/articles/PMCl 904465. 

38. Kothari A, Pruthi A, Chugh TD: The burden of Enteric Fever. J infect 
Developing Countries 2008, 2:253-259. 



doi:1 0.1 1 86/1 756-0500-5-380 

Cite this article as: Novignon and Nonvignon: Socioeconomic status and 
the prevalence of fever in children under age five: evidence from four 
sub-Saharan African countries. BMC Research Notes 2012 5:380. 



